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(54) CRUCIBLE FOR PRODUCING CRYSTALLINE SILICON AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly and 
efficiently cool the bottom of a crucible and form 
uniform temperature gradient and enable production 
of large-sized crystalline silicon by integrally providing 

a pedestal having flat outer bottom and comprising a 3V S: - r 

burned body of silica particles in the outer bottom of a v 
crucible body made of silica. 

SOLUTION: Crucible shell obtained by alternately l&fa zgzagS* 3p 2a 

laminating slurry of silica powder and silica sand is 
burned to provide silica porous crucible (crucible 
body) 1. The crucible body 1 is arranged on the 
inside bottom of a container and slurry of silica 
particles is poured into the container and whole outer 
bottom of the crucible body 1 is immersed by the 

slurry to pack the space between the outer bottom of the crucible body 1 and the bottom of 
the container. The packed slurry is dried and burned and the resultant pedestal 2 
comprising burned body of silica particles is formed integrally with the crucible body 1. 
Thereby, crucible 3 equipped with the pedestal 2 whose outer bottom 2a is flatly formed is 
obtained. Silicon melt is housed in the crucible and cooled from one direction through a 
cooling plate which the whole outer bottom 2a faces. Thereby, uniform temperature 
gradient is formed in the upper direction to form long crystal grains. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The crucible for crystal silicon manufacture characterized by preparing the plinth which 
consists of a baking object of a silica particle in one, and forming the outsole side of this plinth in the 
outsole section of the crucible body made from a silica evenly. 

[Claim 2] The crystal silicon manufacturing installation characterized by providing a crucible 
according to claim 1 . 

[Claim 3] The manufacture approach of the crucible for crystal silicon manufacture characterized by 
to pour in the slurry which comes to mix a silica particle into this container, to calcinate after 
adhering this slurry to said crucible body, and to form in a crucible body at one the plinth which has 
a flat outsole side while arranging the crucible body made from a silica in the manufacture approach 
of the crucible for crystal silicon manufacture in the container which has a flat inside base. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crucible and its manufacture approach of the 
crystal silicon manufacturing installation which cools silicon melt and is gradually solidified to an 
one direction. 
[0002] 

[Description of the Prior Art] the thing of the silicon system which occupies most solar batteries put 
in practical use — the single crystal from the field of the crystal structure, and polycrystal — it is 
classified amorphously. In it, a polycrystal silicon solar cell is a solar battery currently manufactured, 
as a result of doing research and development in reduction of cost as the greatest target at the 
beginning and having paid great efforts after that aiming at efficient-izing further. [ today most ] In 
current, the polycrystal silicon solar cell became by it, by the time the conversion efficiency which is 
equal to a single crystal silicon solar cell was acquired by improvement in various techniques. 
[0003] Since the generation-of-electrical-energy component (solar cell) of a polycrystal silicon solar 
cell is made using the substrate of polycrystalline silicon, the quality influences the engine 
performance of a polycrystal silicon solar cell greatly. Therefore, various amelioration has so far 
been made by manufacture of polycrystalline silicon. 

[0004] The grain boundary which a polycrystal silicon substrate has leads to compaction of the life 
of the carrier in a solar cell, and the fall of mobility, and lowers the energy conversion efficiency of a 
solar battery. Therefore, in order to acquire a big energy conversion efficiency with a polycrystal 
silicon solar cell, in other words, in manufacture of polycrystalline silicon, it is important to lessen 
the grain boundary as much as possible and to enlarge the diameter of crystal grain as much as 
possible. This diameter of crystal grain is greatly dependent on the manufacture approach of 
polycrystalline silicon. 

[0005] The method of annealing the silicon melt held in the crucible from the one direction of a 
crucible is typical in the approach of manufacturing polycrystalline silicon. In this case, cooling of 
that silicon melt is performed by usually contacting the pars basilaris ossis occipitalis of a crucible in 
a flat cooling plate. Since a crystal meets a forward temperature gradient and has a big growth rate, 
when [ this ] temperature becomes high, the crystal grain of the shape of a long column grows in the 
direction of the upper part from the pars basilaris ossis occipitalis of a crucible, so that the pars 
basilaris ossis occipitalis of a crucible goes to the upper part by low temperature most. Therefore, in 
the manufacture approach of such polycrystalline silicon, in order to make the energy conversion 
efficiency of a solar battery as high as possible, it is important to grow up huger crystal grain and to 
lessen the grain boundary. 

[0006] By the way, when it puts on a cooling plate, the quartz crucible conventionally used for 
silicon melt hold is curving outside, so that the periphery of the outsole section is made by the 
clearance between cooling plates. Moreover, the outsole section is curving outside similarly [ in the 
silica porosity crucible which comes to calcinate the Plastic solid in which the stucco layer which 
consists of a binder layer which uses silica powder as a principal component, and silica sand has the 
structure by which the laminating was carried out by turns / quartz ]. Moreover, in the silica porosity 
crucible, the outsole section has the irregularity by silica sand. 
[0007] 
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[Problem(s) to be Solved by the Invention] Thus, since the outsole section of a crucible be curve or it 
had irregularity, the quartz crucible and silica porosity crucible of contact to a crucible and a cooling 
plate which be use conventionally be inadequate, heat conduction in the meantime be bad, and could 
not cool the whole pars basilaris ossis occipitalis of a crucible efficiently to homogeneity, but the 
defect of the crystalline structure occurred in the upper part of the silicon ingot which be a product, 
and there be a problem that the height of a product will be restrict. When contact to this crucible and 
cooling plate becomes inadequate, it becomes impossible to form a uniform temperature gradient in 
the direction of the upper part from the pars basilaris ossis occipitalis of a crucible in silicon melt, 
but for crystal grain to grow in that direction greatly. 

[0008] This invention was made in view of the situation mentioned above, and aims at offering the 
crucible for crystal silicon manufacture which enables manufacture of the crystal silicon which has 
huger crystal grain as compared with the case of the crucible used conventionally, and its 
manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the crucible for 
crystal silicon manufacture which anneals and solidifies silicon melt in the direction of the upper part 
from the pars basilaris ossis occipitalis of a crucible, the plinth which becomes the outsole section of 
the crucible body made from a silica from the baking object of a silica particle is prepared in one, 
and it is characterized by forming the outsole side of this plinth evenly. 

[0010] In this case, since the crucible for crystal silicon manufacture contacts a cooling plate with 
that flat whole flat outsole side in the state of field contact, a temperature gradient uniform in the 
direction of the upper part is formed from the pars basilaris ossis occipitalis of a crucible in silicon 
melt. Therefore, since the crystalline nucleus generated at the pars basilaris ossis occipitalis of a 
crucible can turn the most stable field bearing to the temperature gradient and can grow up to be an 
one direction, it can grow up to be huge crystal grain as compared with a conventional method. That 
is, if the crucible for crystal silicon manufacture of this invention is used, the crystal silicon which 
has huge crystal grain as compared with a conventional method can be manufactured. Furthermore, 
without the defect of the crystalline structure occurring, when cooling effectiveness improves, 
manufacture of an ingot with high height is attained and the yield of a product improves. 
[001 1] The crucible for crystal silicon manufacture of this invention pours in the slurry which comes 
to mix colloidal silica and a silica particle into this container, after it dries this slurry on said crucible 
body and adheres to it, it calcinates it, and is manufactured by forming in a crucible body at one the 
plinth which has a flat outsole side while arranging the crucible body made from a silica in the 
container which has a flat inside base. 

[0012] In this case, since the quartz crucible and silica porosity crucible which have been 
conventionally used as a crucible body of said crucible for crystal silicon manufacture which actually 
holds silicon melt can be used, the advantage which they have can be used as it is. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of the crucible for crystal 
silicon manufacture concerning this invention and its manufacture approach is explained to a detail 
with reference to drawing. 

[0014] Drawing 1 shows the outline of the manufacture approach of the crucible for crystal silicon 
manufacture concerning this invention. First, inside base 5a puts the silica porosity crucible (crucible 
body) 1 used conventionally on the flat container 5. At this time, since outsole section la of the silica 
porosity crucible 1 is curving outside, Clearance P is formed between inside base 5a of a container 5. 

[0015] Drawing 2 is the mimetic diagram which expanded the cross section near the contact section 
R of outsole section la of the silica porosity crucible 1, and inside base 5a of a container 5. First, an 
outline is carried out about the manufacture approach of the silica porosity crucible 1. The solder 
type which has the same configuration as the inside space of a desired crucible is pulled up after 
being immersed into the slurry which comes to mix silica powder and colloidal silica. A slurry layer 
is formed in a solder type front face, next silica sand is sprinkled, the process of forming a stucco 
layer is repeated on the front face of this slurry layer the number of arbitration times, the laminating 
of a slurry layer and the stucco layer is carried out to it by turns, and, finally a slurry layer is formed 
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in it on a stucco layer. Next, it is made to contract by cooling, after heated and fusing the solder type 
which had the intersection alternation of strata of a slurry layer and a stucco layer formed in a front 
face in this way at the temperature of 70-120 degrees C, and removes. In this way, the silica porosity 
crucible 1 is done by carrying out heating maintenance for 1 to 8 hours, and calcinating the crucible 
husks which consist of a layered product of the obtained silica at 800-1200 degrees C. In addition, 
although the a large number layer laminating is usually carried out in the actual silica porosity 
crucible, the stucco layer 13 is drawing [ the binder layer 12 ] only the bilayer by three layers at this 
mimetic diagram. The irregularity by silica sand 7 is formed in outsole section la of the silica 
porosity crucible 1 . Usually, since the particle size of the silica sand used is so large that it can 
disregard the irregularity of inside base 5a of a container 5, as for the silica porosity crucible 1, the 
heights 8 of the outsole section la are supported in contact with inside base 5a of a container 5 in the 
state of point contact. Therefore, the minute clearance Q is formed between outsole section la of the 
silica porosity crucible 1, and inside base 5a of a container 5. 

[0016] If the slurry 6 which comes to mix a silica particle is slushed into a container 5, a slurry 6 will 
enter further to the clearance P shown in drawing 1 , and the minute clearance Q shown in drawing 
2 . A slurry layer will be formed in the outsole section la, if a slurry 6 is slushed so that the whole 
outsole section la of the silica porosity crucible 1 may be dipped. Since it is filled up with Clearance 
P and the whole minute clearance Q, this slurry layer is formed Clearance P and the minute clearance 
Q, and in the shape of isomorphism. 

[0017] Next, if it calcinates after drying this silica porosity crucible 1 and removing the unnecessary 
section, as shown in drawing 3 , the plinth 2 which consists of a baking object made from a silica 
will be formed, and the crucible 3 for crystal silicon manufacture which has flat outsole side 2a will 
be done. In this way, the made crucible for crystal silicon manufacture is arranged in a crystal silicon 
manufacturing installation, and contacts said cooling plate in the state of field contact in flat fields. 
Therefore, since the pars basilaris ossis occipitalis of the crucible for crystal silicon manufacture is 
cooled by homogeneity, in silicon melt, the temperature gradient which has the perpendicular almost 
same inclination from the whole pars-basilaris-ossis-occipitalis surface of the crucible for crystal 
silicon manufacture is formed. 

[0018] In this case, although applied to the silica porosity crucible as a crucible body, it is effective 
also to the quartz crucible used conventionally. The case of a quartz crucible is also because it is 
curving outside although there is no irregularity in the outsole section with big it, so a clearance is 
made like the case of a silica porosity crucible between cooling plates. 

[0019] In crystal silicon with a height of 300mm actually manufactured by the crystal silicon 
manufacturing installation using the crucible for crystal silicon manufacture manufactured by the 
above approaches, the poor one direction solidification structure observed when it manufactures with 
a conventional method was not checked. 
[0020] 

[Effect of the Invention] As explained to the detail above, according to the crucible for crystal silicon 
manufacture concerning this invention, and its manufacture approach, effectiveness which is 
indicated below is done so. 

[0021] Since a temperature gradient uniform in the direction of the upper part is formed from the 
pars basilaris ossis occipitalis of a crucible in silicon melt since the flat whole outsole side which it 
has contacts a flat cooling plate in the state of field contact, and a crystal grows as the ********** ? 
the crucible for crystal silicon manufacture concerning this invention can manufacture the crystal 
silicon which has huge crystal grain as compared with the case where it is a conventional method. 
[0022] The crucible for crystal silicon manufacture concerning this invention can be easily 
manufactured by arranging the crucible body used conventionally in the container which has a flat 
inside base, calcinating, after forming the plinth which pours in into a container the slurry which 
comes to mix a silica particle, and becomes said crucible body from the slurry, and forming in a 
crucible body at one the plinth which has a flat outsole side. 

[0023] In this case, since the quartz crucible and silica porosity crucible which have been used 
conventionally can be used as said crucible body which actually holds silicon melt, the advantage 
which they have can be used. 
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DRAWINGS 



[Drawing 1] 
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